Materials and methods
Acetylcholinesterase activity was measured at pH7.4 and 30°C in a pH-stat (Wright & Plummer, 1973) . Protein was determined by the Folin-Lowry method (Lowry e/ al., 1951) with bovine serum albumin as standard.
Washed stroma was prepared from human erythrocytes as previously described (Wright & Plummer, 1972) and adjusted to pH8.0 with aq. NH3, and a portion (50ml) was placed in a vessel maintained at 15°C. The suspension was then sonicated at 22000Hz for 30 or 60min. A sample was taken to determine the total enzyme activity of the solution and the remainder centrifuged at lOOOOOg for 1 h. The enzyme was considered to be soluble if it remained in the supernatant after this high-g centrifugation. Solid (NHA)2S04 was added slowly with stirring to 60% saturation; the suspension was left at 4°C for lOmin, centrifuged at 15000g for 20min and then the precipitate was dissolved in 0.1 5 M-NaCl for electrophoresis.
The other method of purification, by using detergent, was that described previously by Wright & Plummer (1973) .
The partially purified enzyme was subjected to electrophoresis on rods of 7.5 % (w/v) polyacrylamide gel and also on slabs containing a concave gradient from 4 to 26 % polyacrylamide. Zones of acetylcholinesterase activity were made visible by incubation with acetylthiocholine as substrate (Wright & Plummet-, 1973) . 
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Results and discussion
Exposure of the erythrocyte membrane to ultrasound is an efficient method for bringing acetylcholinesterase into solution. When eight samples of stroma were sonicated for 1 h, 10-20% of the original activity was lost and 74-108 % of the remaining enzyme activity was brought into solution. The average degree of solubilization was 91% of the surviving enzyme or 77 % of the activity in the haemolysate ( Table 1) . This compares with the value obtained by Gordon & Rutland (1967) , who reported more than 90% solubilization of the enzyme after sonication. Ultrasonication for 30min caused a smaller loss of activity but also a lower degree of solubilization, giving an overall yield of only 62 % instead of the 77 % after 1 h.
Detergent treatment succeeded in bringing almost all the enzyme activity into solution but some activity was lost at the next stage of (NH&S04 precipitation. The overall yield of the partially purified enzyme was the same whatever the method of solubilization, although the Triton X-100-KC1 preparation gave the better purification (Table 1) .
Electrophoresis of the sonicated preparation on 7.5 % polyacrylamide gel showed the presence of four regions of enzyme activity. Approximately the first third of the gel contained a region of dispersed activity that visibly formed two zones (I and 11), the least mobile one containing most acetylcholinesterase activity. A third band of low activity (111) was also observed and a moderate-staining zone (IV) that migrated the greatest distance down the gel (Fig. la) . All the regions showing enzyme activity were inhibited completely by 10pweserine. A broad protein zone was present in the region of the disperse enzyme stain and another major zone at the anodic end of the gel; other minor protein bands were also seen (Fig. 1 b) . These staining patterns are quite different to those obtained with the Triton X-100-KC1 preparation, which showed from three to five distinct bands of enzyme activity (Wright & Plummer, 1973 ). Sonication appears to have converted the acetylcholinesterase into a very disperse state and electrophoresis on a polyacrylamide gradient clearly confirmed this, where a smeared-out zone of enzyme activity was seen with molecular weights from 0.1 x lo6 to 2 x lo6. Ultrasonication is clearly extremely effective at bringing acetylcholinesterase into solution, but such treatment probably disrupts the erythrocyte membrane and disperses it in the form of micro-membranes. Electron microscopy of the small pellet obtained after high-g centrifugation did indeed show that small membrane vesicles were present. Rosenberg & McIntosh (1968) sonicated erythrocyte membranes and observed small vesicles and linear fragments with intact membrane structure that did not sediment after centrifugation at lOOOOOg for 1 h. Kirk (1968) also reported the formation of microvesicles after sonication oferythrocyte 'ghosts', and showed that under certain conditions Acetylcholinesterase purified as described in the text was subjected to electrophoresis on rods of 7.5 % polyacrylamide at 250V for 1+h (Wright & Plummer, 1973) . they regenerated to form membranous sheets. We also observed that the preparation formed a gelatinous precipitate if left more than 3 days in the refrigerator, or a thin skin on a nylon sieve of a membranous nature.
The Triton X-100-KC1 treatment would appear to be the better method, since distinct multiple forms of acetylcholinesterase can be seen and the bulk of the enzyme activity can be separated from the detergent without the acetylcholinesterase coming out of solution (Wright & Plummer, 1973) .
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